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Reference
1 ● "Public and Agency Involvement"

(b) 2 ● "Regional Agency Involvement"                                           
● "Public and Agency Involvement"

(b) 3 ● Figure 2                                                                                
● Figure 2 

4 ●"Regional Agency Involvement"                                            
●"Public and Agency Involvement"

5 Describe the area to be managed under the plan, including: 

a. The physical structure and characteristics of the aquifer system 
underlying the plan area in the context of the overall basin. 

● "Management Area"

b. A summary of the availability of historical data including, but not limited 
to, the components in Section 7 below.  

● "Groundwater Basin Characteristics"

c. Issues of concern including, but not limited to, issues related to the 
components in Section 7 below. 

● Surface Water Supplies and Demand"

d. A general discussion of historical and projected water demands and 
supplies.

● "Monitoring"

(b) 6 ●"Basin Management Objectives"

Provide a map showing the area of the groundwater basin, as defined by 
DWR Bulletin 118, with the area of the local agency subject to the plan as 
well as the boundaries of other local agencies that overlie the basin in 
which the agency is developing a groundwater management plan (Water 
Code § 10753.7 (a)(3)).

Establish an advisory committee of stakeholders (interested parties) within 
the plan area that will help guide the development and implementation of 
the plan and provide a forum for resolution of controversial issues.  

i

Recent amendments to Water Code Section 10750 et seq. , enacted through the passage of SB1938 (Stats 2002, Ch 603), 
require new groundwater management plans prepared under that authority (commonly referred to as AB3030 Plans) to include 
the first component below.  

DWR recommends that the components identified below be included in a groundwater management plan to be implemented 
by a local managing entity.  Consideration and development of these components for the specific conditions of the area to be 
managed under the plan will help to ensure effective groundwater management.  

Required and Recommended Components of

Local Groundwater Management Plans(a)

Compliance Matrix

Establish management objectives (MOs) for the groundwater basin that is 
subject to the plan. (Water Code § 10753.7 (a)(1)).

Include documentation that a written statement was provided to the public 
“describing the manner in which interested parties may participate in 
developing the groundwater management plan,” which may include 
appointing a technical advisory committee (Water Code § 10753.4 (b)). 

Include a plan by the managing entity to “involve other agencies that 
enables the local agency to work cooperatively with other public entities 
whose service area or boundary overlies the groundwater basin.” (Water 
Code § 10753.7 (a)(2)).  A local agency includes “any local public agency 
that provides water service to all or a portion of its service area.” (Water 
Code § 10752 (g)).



Reference
(b) 7 ●"Monitoring"

8 ●"Basin Management Objectives"

(b) 9 ●"Monitoring"

10 Describe the monitoring program, including:
a. A map indicating the general locations of any applicable monitoring 

sites for groundwater levels, groundwater quality, subsidence stations, 
or stream gages.

● Figure 17                                                                              
●maps Appendix 2

b. A summary of monitoring sites indicating the type (groundwater level, 
groundwater quality, subsidence, stream gage) and frequency of 
monitoring.  For groundwater level and groundwater quality wells, 
indicate the depth interval(s) or aquifer zone monitored and the type of 
well (public, irrigation, domestic, industrial, monitoring).

● Maps with Appendix 2                                                         
● Table 1.

11 ●"Regional Agency Involvement"                                            
● "Public and Agency Involvement"

12 ●"Data Management, Interpretation, and Reporting"              
● Appendix 2.

a. Summary of monitoring results, including a discussion of historical 
trends.

b. Summary of management actions during the period covered by the 
report.

c. A discussion, supported by monitoring results, of whether 
management actions are achieving progress in meeting MOs.

d. Summary of proposed management actions for the future.
e. Summary of any plan component changes, including addition or 

modification of MOs, during the period covered by the report.
f. Summary of actions taken to coordinate with other water management 

and land use agencies, and other government agencies.

13 ● "Plan Review"

14

Not Applicable

(a) DWR, 2003 Draft of Bulletin 118
(b) To be eligible for funding administered by DWR for groundwater or groundwater quality projects, an agency must prepare and implement a 

groundwater management plan that includes this component.

For local agencies not overlying groundwater basins, plans should be 
prepared including the above listed components and using geologic and 
hydrologic principles appropriate to those areas (Water Code § 10753.7 
(a)(5)).

For each MO, describe how meeting the MO will contribute to a more 
reliable supply for long-term beneficial uses of groundwater in the plan 
area, and describe existing or  planned management actions to achieve 
MOs.  
Adopt monitoring protocols for the components in Section 7 (Water Code § 
10753.7 (a)(4)).  Monitoring protocols are not defined in the Water Code, 
but the section is interpreted to mean developing a monitoring program 
capable of tracking changes in conditions for the purpose of meeting MOs.

Describe any current or planned actions by the local managing entity to 
coordinate with other land use, zoning, or water management planning 
agencies or activities.  (Water Code  § 10753.8 (k), (l))

Provide for periodic report(s) summarizing groundwater basin conditions 
and groundwater management activities.  The report(s), prepared annually 
or at other frequencies as determined by the local management agency, 
should include:

Provide for the periodic re-evaluation of the entire plan by the managing 
entity.

ii

Include components relating to the monitoring and management of 
groundwater levels, groundwater quality, inelastic land surface subsidence, 
and changes in surface flow and surface water quality that directly affect 
groundwater levels or quality or are caused by groundwater pumping. 
(Water Code § 10753.7 (a)(1)). Consider additional components listed in 
Water Code § 10753.8 (a) through (l).



 

BACKGROUND 
 
Semitropic Water Storage District (Semitropic or District) includes a gross area of 
about 221,000 acres located in northwest Kern County. About 125,000 acres are 
developed to irrigated agriculture, which contributes to the approximately $2 billion 
of annual agricultural production in Kern County.  
 

 

Semitropic Water Storage District 

 
 Temporary Contract Surface Water Service Area 
 
 
Prior to formation of the District and adoption and construction of a project, 
irrigated agricultural development relied completely on pumped groundwater. As in 
other areas developed in reliance on pumped groundwater, water levels declined 

Contract Surface Water Service Area 

Groundwater Service Area 

In-lieu Water Service Area 
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BACKGROUND 

 

as water was pumped for beneficial use. To address the developing problem, the 
District was organized in 1958 to develop conjunctive use programs and facilities 
and, in particular, to import water to supplement the area’s water needs. Semitropic 
began importing State Water Project (SWP) water in 1973; however, shortages in 
SWP supplies have been more frequent and larger than originally envisioned, owing 
to the incomplete status of the State Water Project facilities and new and unforeseen 
regulatory restrictions on export from the Sacramento-San Joaquin River Delta. 
 
Semitropic has implemented various measures over the years to promote (in-lieu) 
recharge, reduce overdraft, and to ameliorate the consequences of water supply 
deficiencies of the SWP.  These measures have included: temporary water-service 
connections; water-pricing initiatives; connection of landowner wells to the District’s 
main conveyance system; interconnection of facilities with neighboring districts; 
purchase and importation of available water supplies; and implementation of the 
Semitropic Groundwater Banking Project. Following is a figure  (History of 
Groundwater Pumping Lifts) which illustrates the results of the District’s 
conjunctive-use practices over the last 30 years.  
 
History of Groundwater Pumping Lifts in Semitropic Water Storage District 
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Respecting water banking, the District and a group of Banking Partners established a 
water bank, which is referred to as the Semitropic Groundwater Banking Project 
(1994). Under this Project, the District takes delivery of (i.e., banks) “wet-year” 
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INTRODUCTION 

 

water, which is used to turn off wells and temporarily improve groundwater levels, 
and recovers and returns groundwater during “dry” years.  In this regard, Semitropic 
has expanded its delivery capability from about one-third of the irrigated acreage (in the 
late 1970s) to about two-thirds at present (with plans to increase to about 90 percent of 
the irrigated area). The District is pursuing a significant expansion of its Groundwater 
Banking Project which would provide for the construction of additional main 
conveyance and distribution facilities.  
 
The accomplishments of the District in managing the groundwater resource are 
further detailed in the Section on “Conjunctive Use of Surface Water and 
Groundwater”. 
 
 

INTRODUCTION 
 
 
The Semitropic Water Storage District designed its irrigation distribution system 
projects on conjunctive use and management of its surface water and groundwater 
resources. The District desires to formalize its existing groundwater management 
activities, to ensure the long-term sustainability of its resources.  In addition, the District 
intends to coordinate its activities with neighboring districts and to review and modify 
its existing monitoring activities in order to preserve and enhance the groundwater 
resource for the benefit of its landowners.  The District proposes to organize its existing 
groundwater management activities under provisions of California Water Code 10750 
et seq., which were added through enactment of AB-255, later replaced by AB-3030, and 
modified by SB-1938.   
 
Preservation and enhancement of the groundwater resource is vital to sustaining the 
local economies which have been built up in reliance, in whole or in part, on this 
resource. The District's objective is to preserve the utility of the groundwater resource 
within its area, both in terms of quantity and quality. Further, enhancement or 
augmentation of the resource is necessary to mitigate the present level of overdraft in 
the regional groundwater basin (including areas outside of the District) and the 
attendant long-term decline in groundwater levels.  Economically, the District's 
objective is to accomplish the stated objectives at least cost.    
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AUTHORITY AND POWERS 

 

Since the District has been actively engaged in groundwater management for over 30 
years, this plan includes, to a large extent, a description of management activities which 
are currently in place. 
 
 

AUTHORITY AND POWERS 
 
The subject Groundwater Management Plan requires a public body, endowed with 
appropriate powers, to carry out the Plan.  California Water Code Sections 10750 et seq. 
provide the necessary powers.  Many of the powers granted to a water replenishment 
district are granted to the agency organizing its program under the cited provisions of 
the Water Code. Powers granted to an agency which adopts a groundwater 
management plan include the following:   
 

 The agency may take any actions needed to replenish the groundwater within 
the agency, including buying and selling water, delivering water in lieu of 
groundwater pumping, and spreading water for recharge. 

 The agency may take actions needed to protect or prevent interference with 
water, water quality, or water rights within the agency. 

 The agency may take any actions necessary to put water under its control to 
beneficial use. 

 The agency may take any action needed to preserve the water within the agency 
for beneficial uses based on water quality goals to prevent contaminants from 
entering the agency groundwater supplies, removing contaminants, locating 
and characterizing contaminants within the agency, identifying parties 
responsible for contamination of groundwater, and performing studies relative 
to the water quality goals. 

 The agency may take any action needed outside of the agency if these actions 
are required to protect the agency's groundwater supplies, and there is a 
relationship between the groundwater where the action is taken and the 
agency's groundwater. 

 The agency may sue to recover the amount of agency expenditures for 
protection of groundwater quality from parties responsible for the contamina-
tion. 
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AUTHORITY AND POWERS 

 

 The agency is granted additional powers of a Replenishment District, which 
allows it to:  

a. Acquire and operate facilities, waters and rights needed to replenish 
the groundwater supplies;  

b. Store water in groundwater basins, acquire water rights, import 
water into the agency and conserve water;    

c. Participate in legal proceedings as required to defend water rights, 
and water supplies, and to prevent unlawful exportation of water 
from the agency;  

d. Under certain conditions, to exercise the right of eminent domain;
  

e. Act jointly with other entities in order to economically perform 
required activities;  

f. Carry out investigations required to implement programs;  

g. Fix rates for water for replenishment purposes; and  

h. Fix the terms and conditions of contracts for use of surface water in-
lieu of groundwater.  

 The agency must investigate the use of existing facilities of other agencies to 
carry out programs under the plan, and if economically feasible and in the best 
interest of the agency, an attempt should be made to enter into contracts with 
other agencies for use of their facilities. 

 
Most of these powers are already provided under Water Storage District law 
(Division 14 of the Water Code) and many are already being exercised under the 
District-approved projects. In addition, the District would be authorized to adopt 
rules and regulations to implement and enforce the adopted Management Plan. The 
District would (upon adoption of the Plan) also have the authority to levy and 
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MANAGEMENT AREA 

 

collect general groundwater replenishment assessments, as well as water extraction 
fees based on the amount of groundwater extracted from the aquifer. However, 
these fees must be approved by a majority vote in an election, according to the 
election rules applicable to the District.  Presently, levy of such an assessment or fee 
is not under consideration because, among other things, the District already levies a 
General Project Service Charge on those lands which have developed in reliance on 
groundwater.   
 
 

MANAGEMENT AREA 
 
The Management Area is defined as the area within the boundaries of the 
Semitropic Water Storage District, which is that portion of the groundwater basin 
over which the District has jurisdiction to implement specific management 
practices. The Semitropic Water Storage District is located in north-central Kern 
County in the San Joaquin Valley, about 20 miles northwest of the City of 
Bakersfield (reference Figure 1).  Semitropic was organized in 1958 to provide 
supplemental water for irrigation within its boundaries.  The total land area 
within Semitropic is approximately 221,000 acres (or 345 square miles), with 
about 125,000 acres (or 195 square miles) irrigated.  It is noted that the irrigated 
area varies from year to year, depending on many factors. 
 
The Semitropic Improvement District (reference Figure 1) includes the areas to 
which imported surface water supplies have been and are being delivered, and 
adjacent areas receiving benefits from the importation of surface water.  The 
remainder of the District, outside the Improvement District and largely 
undeveloped for agriculture, receives a lesser benefit from District operations since 
no surface water is delivered in the area.  In practice, the District is regarded as one 
management area, consisting of the entire District area.  
 
Department of Water Resources (DWR) Bulletin No. 118 (Update 2003), 
California’s Groundwater, delineates the boundaries of groundwater basins and 
sub-basins throughout California. The San Joaquin Valley portion of Kern 
County (or the Kern County sub-basin) is located within the San Joaquin Valley 
Basin of the Tulare Lake Hydrologic Region, as shown on Figure 2. Figure 3 
focuses on Kern County and shows the location of the District in relation to the 
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Source: www.waterplan.water.ca.gov/groundwater/gwb118map.htm

Semitropic Water 
Storage District

Source: www.waterplan.water.ca.gov/groundwater/gwb118map.htm

Figure 2

Basin No. 5-22.14







GROUNDWATER BASIN CHARACTERISTICS 

 

groundwater basin boundary identified by DWR.  In particular, Semitropic is located 
within Groundwater Basin No. 5-22.14.   
 
As suggested by the boundaries of the groundwater basin, the District shares a 
common (i.e., hydraulically connected) groundwater resource with neighboring 
water agencies.  Accordingly, water management practices in Semitropic affect 
neighboring areas and vice versa.  Although the District only has authority to enact 
specific management practices within its boundaries, the District may take actions to 
protect groundwater supplies from activities outside of its area. The Groundwater 
Management Plan includes management goals that would affect the groundwater 
outside District boundaries. As a practical matter, the area of influence is primarily 
within the Kern County sub-basin; however, parts of the Tule and Tulare Lake sub-
basins may also be included.     

 
 

GROUNDWATER BASIN CHARACTERISTICS 
 
The portion of the Tulare Lake Hydrologic Region which has been judged to be 
hydraulically connected with the groundwater underlying the District is depicted 
illustratively on Figure 4. To the east, a series of faults effectively prevents significant 
hydraulic connection between the valley aquifer and the groundwater in the 
dissected uplands.  To the south, historically, groundwater levels beneath the Kern 
River have been sufficiently high to effectively keep groundwater from south of the 
river from flowing across this groundwater divide.  To the west, a series of 
southeast-plunging anticlines from the Kettleman Hills to the Lost Hills appear to be 
sufficiently uplifted to bring the sediments with poor hydraulic characteristics to the 
surface, effectively preventing groundwater flow across the axis of the folds.  If 
groundwater were to flow from the Antelope Plains to the valley aquifer, it would 
flow southeast along the plunging folds to a small area in the vicinity of 
Buttonwillow.  The Semitropic and Buttonwillow ridges may contain isolated 
pockets of connate groundwater; however, these ridges are considered to be within 
the groundwater basin.  North of Township 27S, extensive clays of the Tulare 
Lakebed effectively create a barrier to that portion of the basin located to the west 
and northwest.  To the northeast, groundwater flows between the Kern County sub-
basin and the Tule sub-basin and, to a lesser extent, to the Tulare Lake sub-basin.  
The extent of the interconnection is not certain; however, groundwater elevations 
indicate that the depression that has historically developed in Kern County extends 
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GROUNDWATER BASIN CHARACTERISTICS 

 

to about the middle of Township 23S. The effective groundwater area is considered 
to be the area south of Alpaugh and Pixley.    
 
Within the boundaries discussed above, several thousands of feet of sediments have 
been deposited in an asymetrical northwest-to-southeast-trending trough, as shown 
on Figure 5 (reference cross section A-A’ on Figure 4).  The Antelope Plains form a 
parallel, though separate, trough. Only the upper few thousand feet are considered 
aquifer material.  The District is located at the axis of the main valley trough where 
the Tulare and Kern River formations interfinger.  The bases of these formations 
effectively define the lower extent of the aquifer; however, the lower portions 
contain brackish water, which is not considered suitable for beneficial use.  The 
source of the saline west-side water is probably structurally controlled and reflects 
the poorer water quality typical of the lower part of the Tulare Formation that nears 
the surface on the west side.  To the east, fresh water recharges the Kern River 
Formation, primarily from the Kern River, Poso Creek, Deer Creek, White River, and 
through extensive leakage from conveyance facilities which parallel the Friant-Kern 
Canal.  
 
The Tulare Formation contains several thick, regionally extensive clay layers.  The 
lowermost clay, the Corcoran member of the Tulare Formation or E-clay, is 
sufficiently thick to create confining conditions below.  A cross section (B-B’) through 
the District is shown in Figure 6  (reference Figure 4 for location).  This cross section 
parallels the regional cross section (A-A’) shown in Figure 5 (reference Figure 4 for 
location), but shows more detail within the Tulare and Kern River formations.  There 
are five major aquifer zones: a shallow perched zone, the unconfined aquifer above 
the E-clay, a production zone of the “main” aquifer, a transition zone, and a lower 
saline aquifer (also reference Figure 7 for a northwest to southeast trending cross 
section, with location depicted on Figure 4).  The descriptions of these zones, which 
are presented in the subsections which follow, are based on a location in T25S, R22E, 
a few miles southeast of the Kern National Wildlife Refuge (reference Figure 3).   
 
The E-clay dips northwest and becomes over 100 feet thick and about 600 feet deep, 
where another regional clay, the A-clay, further splits the “unconfined” aquifer into 
a confined portion below and unconfined portion above.  Where the E-clay exists, 
the aquifer below is referred to as the “main” aquifer (with an upper confined zone 
and a lower confined zone).  To the southeast and east, the E-clay thins, splits as it 
nears the surface, and becomes hydraulically ineffective as it merges into the 
“forebay”- the unconfined part of the main aquifer that is hydraulically connected to 
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FIGURE 5

SEMITROPIC WATER STORAGE DISTRICT

CROSS-SECTION A-A' THROUGH SEMITROPIC
WATER STORAGE DISTRICT

(REFERENCE FIGURE 4 FOR LOCATION
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GROUNDWATER BASIN CHARACTERISTICS 

 

the main confined aquifer.  This important hydraulic connection causes changes in 
water levels in the forebay and hydraulic head in the main aquifer to affect each 
other.  Were it not for this hydraulic connection, the confined aquifer would receive 
little recharge.    
 
Regionally, the unconfined aquifer thins to the east and south, and the lower zones 
thicken.  The dip is generally west-northwest.  In particular, to the south and east, the E-
clay is absent and the entire aquifer consists of a thickened production zone, primarily 
Kern River Formation sediments.  The upper portions are unconfined, the lower 
portions are semi-confined, and the base of fresh water drops to about 1,800 feet below 
the surface. 
 
 
PERCHED ZONE   
 
A 5-20 foot-deep, perched aquifer is located in the western part of the basin as shown on 
Figure 8 (i.e., the areas of shallow groundwater highlighted in color). The area affected 
by perched conditions changes yearly depending on hydrologic conditions. The extent 
of this zone in 2001 is shown on Figure 8, along with the electrical conductivity. Some 
perching may occur on the A-clay. 
 
 
UNCONFINED ZONE 
 
The upper, unconfined aquifer consists of poorer quality water and is not used by the 
District. The unconfined aquifer above the E-clay thickens with proximity to the Tulare 
Lakebed and is thin and indistinguishable from the sediments of the “main” aquifer in 
the forebay area. 
 
 
PRODUCTION ZONE  
 
Beneath the E-clay is the District’s upper production zone of the “main” aquifer - a 
confined, fresh, sodium-bicarbonate aquifer.  The approximately 325 feet of sediments 
of this layer have been oxidized to tan, yellow, olive-gray, and occasionally deep 
orange, indicating exposure to previous surface weathering.  Most sand units are poorly 
to moderately well sorted sand, the coarsest size being small pebbles.  The top and base 
sediments are thick, fining-upward sands with several discontinuous sands occurring 
between.  The salinity is estimated at about 300 milligrams per liter (mg/l).  There is a 
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FIGURE 8

Source: California Department of Water Resources, San Joaquin District

Approximate Area of Semitropic Water Storage District

(http://www.dpla.water.ca.gov/sjd/waterquality/drainage/lost_ec01.jpg)
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50-foot geochemical transition zone where oxidized sediments interfinger with reduced 
sediments.  Below 800 feet, reduced blue-gray to blue-green sediments dominate, and 
the lowest part contains characteristically green-black sediments.  A 100-foot-thick, 
coarse-grained sand forms the base of the production zone.  Salinity in the lower 
production zone ranges from 150 to 250 mg/l.  
 
 
TRANSITION ZONE 
 
The next couple hundred feet of aquifer (between the production zone and the saline 
zone) acts as a buffer between the highly fresh water above and brackish water below 
and ranges from about 500 mg/l sodium bicarbonate water to about 2,000 mg/l 
chloride type water.  Few wells within the District are constructed in this layer and it is 
not considered part of the “main aquifer”. The depth to the base of fresh water varies 
significantly along the western edge of the District and is as high as a few hundred feet 
in some locations.  An aquifer test was conducted in the northwest part of the District 
(reference Figure 4, “Testwell”), with monitors placed in the upper, lower, and 
transition zones. The test indicated that there is poor hydraulic connection between the 
transition layer and the main aquifer.  
 
SALINE ZONE   
 
An 800-foot thick sodium chloride saline aquifer underlies the transition zone.  Below 
1,250 feet, reduced black-green, coarse sediments dominate, and although the aquifer is 
hydraulically “good,” the groundwater is saline.  Salinity grades from about 3,500 mg/l 
to over 5,000 mg/l at 1,350 feet depth.  Little is known of the salinity of the deeper 
regions. 
 
 
RECHARGE  
 
Replenishment of groundwater underlying the District occurs naturally as well as 
indirectly through the delivery of surface water, when available (also referred to as in-
lieu recharge, i.e., delivery of surface water in lieu of groundwater pumping).  
 
Recharge to both the confined and semi-confined aquifers beneath Semitropic occurs 
principally as subsurface inflow from the semi-confined aquifer forebay, located to the 
east of Semitropic.  Recharge to the semi-confined aquifer system also includes deep 
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percolation of excess applied irrigation water, and, to a limited degree, percolation of 
Poso Creek surface flows which infrequently reach Semitropic. Deer Creek and the 
White River and the small drainages along the dissected hills also add a small amount 
of recharge to the valley aquifer.  The importation of surface water to the forebay area 
has been ongoing for more than 30 years, and has totaled more than four million acre-
feet for surface delivery.  Additionally, irrigation water not consumed by evapotransp-
iration of cropped lands percolates to the underlying groundwater. Shallow clay layers, 
particularly in the northwest portion of Semitropic, restrict the percolation of surface 
water, and have formed areas of perched water. 
 
The principal component of recharge in “dry” years is seepage from irrigation water, 
whereas, in “wet” years, intentional surface recharge and in-lieu recharge are the 
principal recharge components.  It is important to note that natural recharge is 
becoming a significantly smaller portion of total recharge, as numerous groundwater 
recharge facilities and programs that have been developed throughout Kern County 
contribute significantly (today) to basin recharge.  The District’s management goals 
reflect their continuing role in enhancing recharge to the basin.    
 
 
WATER LEVELS 
 
Long-term records indicate that relatively stable groundwater conditions prevailed in 
the Semitropic area until the mid 1940s.  Subsequently, increased pumping caused 
water levels to decline at a rate of about 8 feet per year, with seasonal fluctuations 
approaching 100 feet per year.  These declines continued until initiation of surface water 
deliveries in the mid 1970s.  The commencement of groundwater banking activities in 
the early 1990s further enhanced groundwater recharge, as discussed later herein. 
Figure 9 illustrates the water level fluctuations in selected wells, with some records 
extending back to 1950. 
 
An elliptical, north-to-south low has formed along the basin axis beneath the District. 
Ridges of high groundwater levels are maintained east of the District and under the 
Kern River, however, these ridges appear to break down slightly in critically dry years. 
Groundwater levels have been relatively stable in recent years, with fluctuations of 
about 50 feet; declining during “dry” periods, and increasing during “wet” periods.     
Flow directions and current water levels are shown on Figure 10 (Spring 2002; 
Semitropic Groundwater Monitoring Committee). 
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Figure 9 - Representative Hydrographs of Water Level Fluctuations in Wells
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WATER QUALITY 
 
The main production zones beneath the District are of good water quality; however, 
three areas of potentially poor quality are found within the District and the 
groundwater basin; shallow groundwater, deep groundwater, and west-side 
groundwater.  The salinity profile shown in Figure 11, is for the “test well” located in 
the northwest portion of the District, as shown in Figure 4 (T25S, R22E). The profile 
illustrates the perched and deep groundwater quality at that location.  The high 
salinity shallow groundwater is only characteristic where there is perched water; 
however, the transition zone and saline water below the production zone are typical 
of the entire District.  Prevention of migration from the poor quality areas to the high 
quality areas is a critical management goal of the District. 
 
Groundwater of poor quality, typically a sodium chloride or sodium chloride-sulfate 
type with high concentrations of dissolved solids and chlorides, can be found 
extensively along the west side of the San Joaquin Valley.  “Stabilization” of 
groundwater levels beneath most of the District has served to limit migration of poor 
quality groundwater into the District from the west. 
 
Groundwater of poor quality also can be found in the unconfined aquifer, particularly 
where there is perched water. Figure 12 shows the areal distribution of total dissolved 
solids concentrations in the unconfined or shallow zone. Some areas of the unconfined 
aquifer are significantly saline, others brackish, due to “spills” from the perched 
zone, leakage through domestic well borings, and deep seepage of irrigation water.  
The E-clay largely prevents this water from entering the main aquifer.  Accurate 
identification of the E-clay, proper and sufficient length of annular seals through the E-
clay, and proper materials and methods of well construction are critical to maintaining 
good water quality in the main aquifer. Figure 13 illustrates the areal distribution of 
total dissolved solids concentrations in the main or deep zone. 

    
Groundwater of poor quality also can be found in the main aquifer, particularly the 
deeper zones of the Tulare Formation.  The depth to the base of fresh water varies 
significantly across the District.  Pockets of connate saline water may also be trapped in 
shallower zones under the Buttonwillow and Semitropic ridges.  The District has 
reviewed extensive geologic data so that District wells are constructed sufficiently above 
the saline boundary to maintain water quality.  
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Figure 11 - Salinity Profile in Semitropic Test Well 
(T25S R22E Sec 35)  
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SURFACE WATER SUPPLIES AND DEMAND 
 
Groundwater management within the District, as in most of California, is rooted in the 
conjunctive use of surface water and groundwater resources, that is, water supplies 
from the two sources are integrated to accomplish optimum utilization of each.  In the 
1960s, District landowners approved implementation of a project, which included 
construction of main conveyance and distribution system facilities extending from 
the California Aqueduct (Governor Edmund G. Brown California Aqueduct) of the 
State Water Project (SWP) to farm delivery locations.  The Project was predicated on 
the conjunctive use of imported SWP water with the underlying groundwater resource. 
Prior to construction of the facilities, irrigated crops within Semitropic were totally 
dependent on groundwater pumping.  Since the imported water supply is erratic, the 
District devised a plan of conjunctive use, wherein the underlying groundwater 
reservoir continues to be used to meet demands for seasonal peaks and to provide 
irrigation water in times of limited surface supplies.  Under the District’s Project, some 
lands received the imported water supply (the so-called Contract Water Service Area) 
and other lands remained solely dependent on pumped groundwater for irrigation. 
 
Semitropic initially contracted with the Kern County Water Agency (KCWA) for an 
annual entitlement of 158,000 acre-feet of SWP water, which was subsequently 
reduced to 155,000 acre-feet in 1996.  This is used to irrigate approximately 43,000 
acres in its Contract Water Service Area (CWSA).  Additional SWP supplies are 
available from time to time and are delivered to the CWSA and to a Temporary 
Water Service Area (TWSA) of about 29,000 acres.  The total demand for irrigation 
water is on the order of 450,000 acre-feet each year.  Any demand not met with 
imported supplies is met with pumped groundwater.  The District’s current annual 
delivery capability is about 320,000 acre-feet and the ultimate objective is on the 
order of 400,000 are-feet.  Farmers in the CWSA and TWSA maintain wells to 
supplement District deliveries and protect against shortages in the imported water 
supply.  The Semitropic Groundwater Banking Project, implementation of which 
commenced in 1994, provides an intermittent supply of surface water to an 
additional 23,000, acres bringing the total area to which surface water can be 
delivered to about 95,000 acres. The remaining area of the District includes about 
43,000 acres which rely exclusively on groundwater, and about 83,000 acres which 
are not farmed. Figure 14 shows the lands developed to irrigated agricultural uses 
within the District (i.e., all lands which are colored on the Figure). 
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Contract supplies have been supplemented from time to time by other available water 
supplies, including Poso Creek, Central Valley Project (CVP) water, and local Kern 
River water.  District landowners have conjunctively utilized imported surface water 
supplies with groundwater since completion of the District's original irrigation 
distribution system facilities in the mid 1970s.
 
Figure 14 shows the District’s irrigation distribution system. Under the subject Plan, the 
District’s objective is to expand its surface water distribution system in order to further 
reduce groundwater pumping in “wet” years.  In addition, the District will seek to 
preserve and protect the contracts respecting its existing surface water supplies, and 
will continue to pursue opportunities to supplement these supplies.  Additional 
opportunities could include "spot" purchases of available surface supplies (which is the 
District's current practice), increasing the District's ability to import water during the 
wetter years (through institutional arrangements and/or construction of additional 
facilities), expanding the District's existing irrigation distribution system to include 
lands which rely principally on pumped groundwater, and acquisition of additional 
water supplies on a permanent or long-term basis, if and when available.
 
In cooperation with the Shafter-Wasco Irrigation District (Shafter-Wasco), Semitropic 
has constructed the Interconnection Pipeline and Pumping Plant for exchange of water 
supplies between the two Districts.  As shown on Figure 3, Shafter-Wasco is one of 
Semitropic’s immediate neighbors to the east. The facility aids both districts in the 
delivery of additional supplies and the balancing of existing supplies. In this regard, it is 
noted that Shafter-Wasco, as a CVP-Friant contractor, relies on a different watershed for 
its imported water supply. Frequently, there are some differences in hydrology between 
the SWP and the CVP (Friant). These differences create opportunities for mutually 
beneficial exchanges based on use of this interconnection between the distribution 
systems of the two districts. 
 
 

CONJUNCTIVE USE OF SURFACE WATER AND GROUNDWATER 
 
As discussed previously, a major component of the District’s groundwater management 
is the conjunctive use of surface water and groundwater supplies; integrating the two 
sources of supply to achieve the optimal use of each. The District's conjunctive use 
program reflects available facilities (for distribution, recharge, and recovery), 
groundwater basin characteristics, the availability of surface water supplies, and 
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institutional considerations. The District's conjunctive use program includes surface 
delivery in lieu of groundwater pumping, groundwater storage and recovery (banking) 
for other agencies, as well as exchange arrangements.  Further, it depends on available 
groundwater storage capacity to regulate “wet-year” surface water supplies to “dry” 
years when that water is necessary to supplement deficiencies in surface supplies. 
 
 
ACCOMPLISHMENTS 
 
Surface delivery in lieu of groundwater pumping motivated the District to enter into  
long-term contracts for SWP water in the early 1970s.  Deliveries made in this manner 
are referred to as “indirect” or “in-lieu” recharge.  This aspect of the District's program 
relies on its extensive system of irrigation distribution facilities (constructed specifically 
for the purpose of delivering the SWP water).  In this regard, Semitropic has expanded 
its delivery capability from about one-third of the irrigated acreage (in the late 1970s) to 
about two-thirds at present (with plans to increase to about 90 percent of the irrigated 
area).  In addition, the District banks water outside of its immediate (or Management) 
area through its participation in the Kern Water Bank and the Pioneer Project (both of 
these water banking projects are located on the Kern River fan).  These projects rely on 
direct recharge and will be used as an additional source of supply in “dry” years. 
 
Semitropic has implemented various measures over the years to promote (in-lieu) 
recharge, reduce overdraft, and to ameliorate the consequences of water supply 
deficiencies of the SWP.  These measures have included: 
 

• Temporary water-service connections (to deliver non-contract surface 
water, when available, in lieu of pumped groundwater). 

• Water-pricing initiatives (which make the use of available surface water 
supplies competitive with the cost to pump groundwater). 

• Connection of landowner wells to the District’s main conveyance system 
(which allow the District to maximize the import of available surface 

• water supplies early in the year by providing the ability to meet water 
delivery obligations to the Contract Water Service Area later in the year). 
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• Interconnection of facilities with Shafter-Wasco Irrigation District and 
Buena Vista Water Storage District (to facilitate mutually beneficial water 
banking and exchange arrangements with neighboring water districts). 

• Purchase and importation of available water supplies (over and above the 
District’s SWP contract water).   

• Implementation of the Semitropic Groundwater Banking Project to, 
among other matters, increase the District’s ability to purchase and 
import available water supplies (i.e., when facilities not in use for 
banking, District can use for its own purposes, giving it more absorptive 
capability; and banking revenue can be used to purchase water supplies). 
(Groundwater banking is further described below.) 

 
These and other conjunctive-use measures and actions are illustrated on the timeline 
presented on Figure 15, along with average pumping lifts in the District.  
 
 
FUTURE ACTIVITIES 
 
Under the Management Plan, the District will seek to preserve and enhance its 
extensive conjunctive-use activities (as outlined above).  Enhancement of conjunctive-
use activities will include pursuing an expansion of its Groundwater Banking Project.  
The expansion would provide for the construction of additional main conveyance and 
distribution facilities, which would increase the District’s capability to take advantage of 
waters of “opportunity” (when the facilities are not in use to satisfy water-banking 
obligations). This expansion is referred to as the Stored Water Recovery Unit, and a 
brochure describing this new unit and its potential accomplishments is included in 
Appendix 7.
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GROUNDWATER BANKING PROJECT 
 
In 1988 Semitropic initiated a study of a groundwater banking program which was 
ultimately included as a part of the District’s 1992 Improvements Project.  This has 
developed into the Semitropic Groundwater Banking Project, which is a long-term 
water storage project designed to optimize the distribution and use of water 
resources between the District and its banking partners. 
 
The original District projects were planned and designed to deliver supplemental 
surface water to farms relying exclusively on groundwater.  Imported surface water 
from the SWP and the associated reduction in groundwater pumping have helped to 
stabilize groundwater conditions in Semitropic, which in turn have helped maintain 
a viable agricultural economy in the area.  The Groundwater Banking Project is a 
continuation of Semitropic’s efforts to make the best use of the underlying 
groundwater resource, including unused storage capacity. 
 
Semitropic has signed agreements with water banking partners; including the 
Metropolitan Water District of Southern California, Santa Clara Valley Water 
District, Zone 7 Water Agency, Alameda County Water District, Newhall Land and 
Farming Company, and Layne Water Development and Storage as part of the 
Semitropic Groundwater Banking Project.  Semitropic receives SWP or CVP surface 
water from its banking partners in years of ample supplies and delivers it to 
landowners for irrigation use in lieu of groundwater pumping.  Groundwater which 
otherwise would have been pumped remains in storage, credited to the account of 
the banking partner.  In times of surface water shortages, the water may be 
withdrawn by the banking partner.  At that time, Semitropic will return the banked 
water to the California Aqueduct, either from its supply of SWP water, and/or by 
pumping of District and landowner wells. The objectives of the project are to 
mitigate groundwater overdraft, reduce District water costs, and to enable greater 
flexibility in District operations.  At the end of 2002, the District held more than 
650,000 acre-feet in groundwater storage on behalf of its banking partners. This 
storage has a significant, positive impact on groundwater levels. 
 
Certain operational criteria have been put in place to assure that District landowners 
and landowners in neighboring districts are not adversely impacted as a result of the 
Project; these include the following:  
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(1) Only water stored under the banking agreement may be withdrawn from 

Semitropic’s groundwater basin.  Water must first be stored before it is 
withdrawn.   

 
(2) Semitropic will retain a minimum quantity of its SWP supply to maintain 

the quality of water delivered to farmers within its service area. 
 
(3) The District will retain about ten percent of the water delivered. to 

account for aquifer and operational losses. 
 
(4) The District will not pump more water from the wells on a given farm 

than the total of all prior surface water deliveries to that farm for banking 
purposes. 

 
(5) A network of new monitor wells, solely for monitoring purposes, is being 

constructed to supplement the network of production wells. 
 

(6) Withdrawal of stored water would be prohibited if such withdrawals 
would cause the average groundwater levels over a three-year period to 
be 15 feet lower than the average groundwater levels which would have 
prevailed without the project over the same three-year period.  

 
(7) Groundwater levels are reviewed by a Monitoring Committee composed 

primarily of representatives from surrounding water districts. 
 
As part of the Project, the District is constructing additional distribution facilities, 
new wells for recovery of stored groundwater, and facilities to transfer water back to 
the California Aqueduct.  In particular, distribution facilities have been built to serve 
intermittent surface water supplies (for groundwater banking) to more than 23,000 
acres.  
 
In addition to the water banking aspects of the Project, distribution facilities which 
are being constructed as part of the Project can be used for non-banking purposes.  
In particular, these facilities will allow Semitropic to acquire KCWA Agricultural 
Pool Water, when available, and deliver it to District lands.  The water banking 
facilities will also allow the District to pump groundwater and deliver it for the 
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benefit of farmers within Semitropic.  The District will be able to provide water to 
farmers who may have groundwater quality problems, peaking problems, well 
outages, and other emergency needs. 
 
 

CONSERVATION 
 
The District's Project and operations are based on regulating or conserving “wet-year” 
water for use during “dry” years.  In addition, the District's conservation practices are 
evidenced in its water pricing policy and in its financial support of water use education, 
e.g., the Pond-Shafter-Wasco RCD-DWR Mobile Laboratory, the Water Association of 
Kern County (at the local level), and the Water Education Foundation (at the State 
level).  The District practices conservation in its operations and encourages and 
supports conservation at the on-farm level. 
 
 

MANAGEMENT OF GROUNDWATER EXTRACTIONS 
 
Effective groundwater replenishment necessarily involves both the management of 
water supply to the basin and, in some cases, the management of the extractions from 
that basin.  Management of groundwater extractions can be achieved through economic 
inducement policies. Management of groundwater extractions should also reflect 
consideration of water conservation, and protection of the quality of water.  The District 
provides an indirect economic inducement through its water-pricing policies.  In 
particular, surface water rates are set high enough to promote water conservation, yet 
reasonable enough to compete with groundwater pumping costs, and thereby 
discourage the use of groundwater when surface water is available.  In addition, it is the 
District’s policy to not allow use of the District’s distribution facilities for the wheeling 
of groundwater when there are water supplies available to turn off wells.  
 
Extractions within the District area are by privately-owned wells and District-owned 
wells.  Approximately two-thirds of the District's irrigated area is partially dependent 
on surface water from the District for its irrigation water supply.  Landowners must 
maintain wells to meet irrigation demands when surface water supplies are limited or 
not available. The District maintains wells to supplement the available surface supply to 
some District lands and for recovery of stored groundwater for return (to banking 
partners) in years of reduced surface water supplies.  The remaining one-third of the 
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District's irrigated area relies exclusively on pumped groundwater.  The District's 
importation of surface water helps to support those landowners who continue to rely on 
pumped groundwater by reducing the District's overall reliance on the underlying 
groundwater. 
 

 
REGIONAL AGENCY INVOLVEMENT 

 
Institutional considerations respecting the Management Area include the Semitropic 
Groundwater Monitoring Committee, the Kern County Water Agency, and the County 
of Kern. Each of these is briefly discussed in the sections which follow. 
 
 
SEMITROPIC GROUNDWATER MONITORING COMMITTEE 
 
The Southern San Joaquin Municipal Utility District, the North Kern Water Storage 
District, and the Shafter-Wasco Irrigation District are positioned to the east of 
Semitropic.  The Rosedale-Rio Bravo Water Storage District adjoins on the southeast 
and the Buena Vista Water Storage District is to the west, all with conjunctive-use 
projects of their own.  The District and its neighbors (shown on Figure 3) share a 
common groundwater basin.  For this reason, a groundwater monitoring committee 
was formed in 1994 in response to implementation of the Semitropic Groundwater 
Banking Project (Memorandum of Understanding included as Appendix 1). This 
committee includes representatives from Semitropic and five neighboring water 
agencies; Buena Vista Water Storage District, Rosedale-Rio Bravo Water Storage 
District, Shafter-Wasco Irrigation District, North Kern Water Storage District, and 
Southern San Joaquin Municipal Utility District (as shown on Figure 16). It is 
noteworthy that the committee includes users of State Water Project water, federal 
Central Valley Project water, and local Kern River water. The responsibilities of the 
committee are identified in the Memorandum of Understanding and are reproduced 
following: 
 

• Engage the services of suitable professional groundwater specialist who 
shall, at the direction of the Committee, provide assistance in the 
performance of the tasks identified in sections 3(a)(3) through 3(a)(8) below; 

• Meet and confer monthly or at other intervals deemed to be appropriate in 
furtherance of the monitoring program; 
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• Establish a groundwater evaluation methodology; or methodologies; 

• Specify such additional monitoring wells and ancillary equipment as are 
deemed to be necessary or desirable for the purposes hereof, subject to 
3(c)(1) below; 

• Prepare annual water balance studies and other interpretive studies, which 
will designate all sources of water and the use thereof within the study area; 

• Develop criteria for determining the conditions constituting a significant 
imbalance (as such term is used in Paragraph 4 hereof) between the delivery 
of water for banking and/or nonbanking purposes and withdrawal for such 
purposes; 

• Determine the impacts of the Project on each of the Parties by evaluating 
with and without Project conditions; and  

• Develop procedures, review data, and recommend Project operational 
criteria for the purpose of identifying, verifying, avoiding, eliminating or 
mitigating to the extent practical, the creation of significant imbalances or 
significant adverse impacts including, but not limited to, the 15-foot, three-
year rule, all as provided further at paragraphs 4, 5 and 6 below. 

The Committee has been meeting as necessary since its inception in 1994. Kenneth D. 
Schmidt and Associates serves as consultant to the Committee and has been responsible 
for preparation of a monitoring report. The biennial report for 2001 and 2002 is in draft 
form; accordingly, the report for 1999 and 2000 has been included as Appendix 8. The 
Committee’s consultant also provides guidance on the location and construction of 
monitor wells, including the most recent eight monitor wells (completed in 2003). 
 
KERN COUNTY WATER AGENCY 
 
Semitropic is a “member unit” of the Kern County Water Agency (KCWA), with whom 
Semitropic contracts for the importation of State Water Project water. Semitropic 
cooperates with KCWA in preserving and protecting surface water and groundwater in 
the basin. Kern County Water Agency was created by special act in 1961 (a copy of the 
Act is included as Appendix 4) and has boundaries which are coincident with the 
County of Kern. Appendix 5 includes a comparison (prepared by KCWA) of AB-3030 
provisions with provisions of the KCWA Act. KCWA activities include maintenance of 
water level, water quality, and well construction databases; periodic collection of 
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selected water level measurements and water samples; technical review of the need for 
annular seals in new wells; and occasional participation in meetings of the Semitropic 
Groundwater Monitoring Committee. 
 
 
COUNTY OF KERN 
 
In May of 1989, the Kern County Board of Supervisors adopted Ordinance No. G-
5006 concerning the regulation of wells and water systems (copy of Ordinance 
attached as Appendix 6).  The Ordinance adopted, by reference, certain standards 
contained in California State Department of Water Resources Bulletin No. 74-81, and 
Kern Health Department Handbook “UT 50.”  This Ordinance governs the 
construction and reconstruction of wells, including protection of the well head, 
casing standards and seals between aquifers, as well as procedures to be followed 
upon abandonment, and is applicable to wells throughout the District and Kern 
County.  Semitropic participates in the Water Resources Committee of Kern County, 
which is advisory to the Kern County Board of Supervisors. Finally, when requested 
by agencies of Kern County, the District reviews development plans and proposals 
within its boundaries. 
 
 

BASIN MANAGEMENT OBJECTIVES 
 
Plan objectives have been developed for the Management Area and are listed following: 
 

• Maintain groundwater levels at economically viable pumping lifts for the 
agricultural uses (economy) of the area. 

• Control degradation of groundwater quality and enhance quality where 
practicable. 

• Limit inelastic subsidence. 

• Preserve the historical flow of Poso Creek into the area. 

• Operate groundwater banking program to benefit District landowners, 
without adversely affecting water supplies of any District landowners or 
landowners in neighboring districts. 
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These are the fundamental basin management objectives which will guide the District’s 
decision making, to the extent practicable and economically feasible. Specific 
management actions, practices, and policies which are applicable to the Management 
Area are discussed below for each of the management objectives. 
 
Maintain groundwater levels at economically viable pumping lifts for the agricultural 
uses (economy) of the area. 
 

• Preserve the yield of the District’s contract for imported State Water Project 
water (through participation in the efforts of the Kern County Water Agency 
and the State Water Contractors to monitor SWP operations). 

• Support measures that will improve the reliability of the SWP (to the extent 
that it is economically feasible for agriculture). 

• Purchase and import “Article 21” water, as available from the State Water 
Project. 

• Purchase and import additional SWP water which is available from time to 
time (on an annual basis) through the Kern County Water Agency (KCWA).  
In this regard, support KCWA efforts to keep SWP entitlement within Kern 
County and available at a price affordable to potential buyers, such as the 
District.   

• Continue to support and develop the District’s water banking capabilities 
within the Management Area. 

• Continue to support the development of in-lieu recharge projects within the 
groundwater management area, i.e., to accommodate the delivery and use 
of available surface water supplies in lieu of pumped groundwater, 
including expansion of main conveyance facilities to and from the California 
Aqueduct, as well as irrigation distribution system facilities. 

• Participate in water banking projects located outside of the District’s area as 
an additional means of regulating water supplies available to the District. 
[The District is limited in its ability to take surface water which may become 
available either late in the year or early in the year, since (owing to geology) 
in-lieu recharge is the primary means of recharge (which limits the District’s 
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absorptive capability to the relatively “low” irrigation demands of these 
times of the year). Accordingly, among other matters, participation in direct 
recharge banking projects outside of its area provide a place to store water 
which is independent of irrigation demand.] 

• Facilitate the importation of surface water supplies to neighboring water 
agencies relying on the common groundwater resource. 

• Encourage the use of surface water (in lieu of pumped groundwater) when 
available (e.g., through water-pricing policies and contracts for intermittent 
water deliveries). 

  
Control degradation of groundwater quality and enhance quality where practicable. 
 

• Maintain groundwater levels  such that the movement of relatively higher 
TDS groundwater (lying to the west) is mitigated.  This would involve 
maintaining groundwater levels through the actions summarized for the 
first basin management objective. 

• Construct a sanitary well seal, in accordance with Kern County Ordinance 
No. G-5006, on all new wells. 

• Construct an annular well seal, in accordance with Kern County Ordinance 
No. G-5006, on all new wells.  (If applicable, this seal is to isolate the 
groundwater located above the Corcoran or “E” clay, from that found below 
this regional, confining clay layer.) 

• Abandon wells in accordance with provisions of Kern County Ordinance 
No. G-5006. 

• Provide guidelines to landowners for well construction and maintenance 
methods to minimize risk of corrosion, encrustation, casing failure, 
siphoning of pesticides, wellhead spills of toxics and other actions that have 
potential to cause aquifer contamination. 

• Seek partners that would help finance the treatment of drainage water in 
localized areas and any otherwise “unuseable” water, all with the objective 
of developing useable supplies. 
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• Test water quality before completing new wells so that perforations are not 
placed in zones of poor water quality. 

• Continue gathering data to update and refine the estimate of the location of 
the base of fresh water and pockets of poor water quality, and to enhance 
the understanding of the hydrologic character of the western edge of the 
District. 

• Provide landowners within the District with the technical information 
required so that their operations protect the main aquifer from migration of 
poor water located to the west, above the E-clay, and below the production 
zone. 

• Contact Kern County Environmental Health on a regular basis to stay 
current with the status of known contaminant sites. 

• Obtain from Kern County Environmental Health all monitoring data for 
independent review of the groundwater quality beneath the City of 
Oxnard’s bio-solids spreading operation to assure that the operation will not 
degrade water quality. 

• Contact agencies north of the Kern County boundary to obtain the same 
level of information obtained in Kern County concerning; groundwater 
quality, contaminant sites, water level and quality monitoring, and 
groundwater management.    

 
Limit inelastic subsidence. 
 

• Maintain groundwater levels within historical water level fluctuations to 
eliminate or limit inelastic subsidence.  This would include the actions 
summarized for the first basin management objective.   

• Provide redundancy and flexibility in groundwater production facilities so 
that the spatial distribution of pumping can be altered to some extent from 
year to year in response to observed fluctuations in groundwater levels. 
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Preserve the historical flow of Poso Creek into the area. 
 

• Maintain an existing agreement with two upstream water agencies (namely; 
North Kern Water Storage District and Cawelo Water District) for sharing of 
the waters of Poso Creek. 

• Maintain the District’s existing water diversion permit, and convert it to a 
license at the appropriate time. 

 Operate groundwater banking program to benefit District landowners, without 
adversely affecting water supplies of any District landowners or landowners in 
neighboring districts. 

 
• Only water stored under the banking agreement may be withdrawn from 

Semitropic’s groundwater basin.  Water must first be stored before it is 
withdrawn.   

 
• Semitropic will retain a minimum quantity of its SWP supply to maintain 

the quality of water delivered to farmers. 
 
• The District will retain about ten percent of the water delivered to 

account for aquifer and operational losses. 
 
• The District will not pump more water from the wells on a given farm 

than the total of all prior surface water deliveries to that farm for banking 
purposes. 

 
• A network of new monitor wells, solely for monitoring purposes, is being 

constructed to supplement the network of production wells. 
 

• Withdrawal of stored water would be prohibited if such withdrawals 
would cause the average groundwater levels over a three-year period to 
be 15 feet lower than the average groundwater levels which would have 
prevailed without the project over the same three-year period.  

 
• Groundwater levels are reviewed by a Monitoring Committee composed 

primarily of representatives from surrounding water districts. 
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Management of the groundwater resource is dependent on good basic data respecting 
both geology and hydrology.  The purpose of this element of the Management Plan is to 
characterize the conditions within the groundwater basin, both to provide a measure of 
the accomplishments of the Management Objectives and to identify and implement 
specific programs, as needed, to reflect changing conditions in the basin.  Monitoring 
includes gathering the basic data and analyzing these data to characterize the basin and 
would be subject to modification, as needed, to reflect changes or additions in the 
programs implemented under the Management Plan.  The District considers a 
monitoring program as a critical tool for its future management decisions. 
 
Implementation of the Semitropic Groundwater Banking Project involved the 
establishment of a Groundwater Monitoring Committee (in 1994) to develop and 
oversee a groundwater monitoring program.  In addition to Semitropic, the Committee 
includes representatives from five neighboring water agencies (reference Figure 16).  
The Kern County Water Agency and the California Department of Water Resources 
(DWR) are interested parties and participate in Committee activities from time to time.  
Specific activities have included development of monitoring and sampling plans, 
construction of new monitor wells, preparation of water-level elevation maps with 
groundwater flow lines (for both the upper and lower zones, i.e., above and below the 
Corcoran clay, respectively), preparation of water-level hydrographs, and preparation 
of maps of the concentrations of selected water quality parameters. 
 
In 1994, a Groundwater Monitoring Program was prepared and implemented by the 
Committee.  The Monitoring Program includes Semitropic and the adjoining districts.  
Fundamentally, the Monitoring Program is focused on changes in water levels and 
changes in water quality.  The Monitoring Program addresses existing monitoring 
activities, proposed monitoring activities, and data management and interpretation (a 
copy of this Program is included in Appendix 2).   Subsequently, in 1996, a sampling 
plan was drafted for use by Semitropic and the adjoining districts.  The sampling plan 
“…provides the acceptable procedures to be used for measuring water levels and 
collecting, preserving, and analyzing water samples …” (a copy of the sampling plan is 
included in Appendix 3).  
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WATER LEVELS 
 
Water level data are used to evaluate groundwater movement, storage conditions, and 
pumping costs.  Maps showing contours of equal water-level elevation indicate the 
direction of groundwater movement and (in conjunction with knowledge of the aquifer 
transmissivity) also can be used to quantify estimates of groundwater underflow 
entering and leaving the Management Area.  Maps of depth to groundwater can 
provide insight into the distribution of pumping lifts (and so assist in estimating 
pumping costs).  Maps showing changes in groundwater levels (when used in 
conjunction with data on specific yield) can be used to estimate changes in groundwater 
storage.  In addition to these water level maps, hydrographs of water level fluctuations 
in selected wells provide information on seasonal and long-term variations in water 
levels.   
 
Selected District-owned and privately-owned wells have been routinely measured since 
commencement of District operations in the mid-1970s; however, the total number of 
wells has varied from year to year.  Currently, water levels are measured twice a year, 
in both the spring and fall, and these data have been made available to the Kern County 
Water Agency and the Department of Water Resources.  
 
The monitoring network consists of active and inactive production wells(which are 
shown on maps following the MOU in Appendix 1), as well as dedicated monitor wells.  
Over the past ten years, the District has constructed 25 monitor wells (at 16 sites), as 
shown on Figure 17. Two additional monitor wells were constructed by the Department 
of Water Resources which are the southernmost monitor wells in the District. Table 1 
summarizes the construction details, installed equipment, and monitoring/sampling 
frequency for these monitor wells. The network will be reviewed periodically in order 
to provide sufficient areal coverage to prepare representative water-level elevation and 
depth contour maps.  Measurement of water levels will continue to be performed in 
both spring and fall in order to show seasonal variations in water levels.  Using the 
same wells for monitoring over a long-term period (to the extent practical), will facilitate 
the preparation of meaningful water-level change maps and hydrographs.   
 
The monitoring program will provide the necessary data for the District to annually 
evaluate groundwater pumping lifts, groundwater pumping costs, and variations in 
lifts and costs over the Management Area. This, in turn, will allow the District to 
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evaluate the economics of purchasing and importing available water supplies from time 
to time. If at some time in the future, the District is not able to maintain water levels at 
economically viable pumping lifts for the agricultural uses at all locations in the 
Management Area, then the existing agricultural uses would cease in those locations. 
 
 
WATER QUALITY 
 
Water quality monitoring, including water sampling and testing, will identify the 
suitability of groundwater for various uses.  Under the District’s current program, water 
samples are collected annually from a representative network of wells located 
throughout the irrigated areas of the District.    Historically, water quality testing has 
been (typically) limited to standard agricultural-type analyses; however, in more recent 
years, additional testing (e.g., Title 22) has been included for some wells.  Testing will 
become more extensive (both in terms of the number of tests and the constituents which 
are included in the tests) in the future to monitor the quality of water which is pumped 
into the California Aqueduct during periods of recovery and return of previously 
banked water. In this regard, the District has developed a (spreadsheet) model to 
manage the quality of the blended groundwater supply which is discharged into the 
Aqueduct (i.e, the discharge is the result of blending the pumpage from numerous wells 
located throughout the District). To support this management tool, the District 
developed a large water quality database in 2001, when water was being returned to the 
Aqueduct. Groundwater pumped into the District’s distribution system is also sampled 
and analyzed in order to monitor water quality at times when significant quantities of 
groundwater are being delivered by the District to its growers.   
 
The collected data will not only be used to make real-time water management decisions 
during periods of groundwater discharge into the Aqueduct, but will provide the basis 
for identification of long-term water quality trends. If trends indicating degradation are 
suggested, the District would be in a position to identify the likely source(s) and 
significance of the degradation, and to make an assessment of whether arrest or 
correction of the degradation is within the District’s purview. Significance would be a 
function of the constituent, the magnitude of the degradation, then current standards, 
and the areal extent of the degradation. 
 
Similar to the water level network, the monitoring network for water quality consists of 
production wells (which are shown on maps following the MOU in Appendix 1), as 
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well as dedicated monitor wells. The 27 monitor wells, shown on Figure 17, are used to 
monitor both water levels and water quality. 
 
In recent years, water quality data have been managed through the use of electronic 
spreadsheets.  With the significant increase in water quality data which will be 
developed in the future, a better data management system is needed to facilitate the 
analysis and interpretation of the collected data.  The District applied for and received a 
grant under the AB-303 program to, among other things, assist with the development of 
such a system.   
 
 
RECHARGE AND PUMPAGE 
 
Data are collected annually that allow for quantification of the various elements of the 
hydrologic inventory, and support further analysis of the impact of management 
actions through the use of tools such as groundwater modeling. Principal components 
of the inventory include the amount of water recharged, and the quantity of 
groundwater pumped.  The recharge is principally comprised of the deliveries of 
imported water, which are measured. Most of the groundwater pumping on the other 
hand, is not measured, with the exception of pumping by District-owned wells. 
Accordingly, data 
respecting crop acreages, crop evapotranspiration, and precipitation are colleted to 
support a reasonable estimate. 
 
 
LAND SUBSIDENCE 
 
Historically, the District has not tried to measure land surface subsidence; rather, it 
has relied on infrequent studies by state and federal agencies.  The last such study 
was conducted by the Department of Water Resources in 1988, which involved 
releveling of an east-west line generally following the alignment of State Highway 
46. This resurvey indicated that 1 to 2 feet of subsidence had occurred since 1962. 
Because subsidence observed between 1962 and 1970 was of this magnitude, it 
appears that reasonably “stable” conditions have resulted from the importation and 
delivery of surface water by the District, which commenced in the 1970s. 
 
The District is considering an expansion of its groundwater banking project, which 
would include the construction and operation of a well field. If this expansion goes 
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forward, mitigation measures to address the potential for subsidence to occur during 
periods of significant, concentrated extraction will include ground surface surveys 
across the well field and nearby areas prior to operation of the well field, 
construction and monitoring of an extensometer within the well field, and 
consultation with Department of Water Resources and other appropriate agencies to 
implement measures to mitigate subsidence should it be detected. In this regard, it is 
noteworthy that the District was unsuccessful in obtaining funding assistance under 
AB-303 (in the fall of 2002) to construct an extensometer. The District will apply for a 
grant under this same program at the next opportunity. 
 
 

DATA MANAGEMENT, INTERPRETATION, AND REPORTING 
 
The Monitoring Program, included as Appendix 2, addresses data management and 
interpretation and is not reproduced in this section. Rather, that discussion is 
supplemented in this section. It is noteworthy that Semitropic pursued and secured a 
grant (under AB-303) to assist in the development of an electronic, GIS-based database.  
In order to protect the groundwater quality within the District, available water 
quality data from neighboring districts, Kern County Water Agency, and Kern 
County Environmental Health will be incorporated into the database so that the 
District can make the best management decisions in a regional context.  Respecting 
interpretation, the District has plans to develop a groundwater flow model to assist in 
the evaluation of water level impacts of water management actions, considering both 
past and prospective actions. 
 
Finally, documentation, in the form of a monitoring report, will be prepared as required 
to present the results of the monitoring program.  The contents of the monitoring report 
could include: 
 

• Maps showing spring and/or fall water elevations; 
 
• Maps showing spring and/or fall depths to water; 
 
• Map showing change in water levels from spring of the current year to 

spring of the previous year; 
 
• Water-level hydrographs for selected key wells; 
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• Map showing areas of impaired water quality; 
 
• Graphs of water quality over time for selected key wells; 
 
• Estimate of change in groundwater storage computed using specific yield 

data and map of change in groundwater levels; 
 
• Estimate of change in groundwater storage computed using the hydrologic 

inventory method of analysis; and 
 
• Assessment of effectiveness of basin management objectives and other 

project activities. 
 
Most of the above-cited items are addressed in a biennial report prepared on behalf of 
the Groundwater Monitoring Committee (reference Appendix 8 for 1999-2000 report). 
 
 

PUBLIC AND AGENCY INVOLVEMENT 
 
While the Management Area is limited to the boundaries of Semitropic, the 
underlying groundwater system is part of a much larger groundwater basin, i.e., it is 
hydraulically connected with the groundwater underlying neighboring water 
agencies.  In particular, it is part of the Kern County subbasin of the San Joaquin 
Valley Basin of the Tulare Lake Hydrologic Region (reference p 179 of the Public 
Review Draft of “California’s Groundwater Update 2003”, DWR Bulletin No. 118).  
Figure 3 shows the boundary of the Kern County subbasin, along with the 
boundaries of Semitropic and neighboring water agencies.  It is in this context that 
efforts respecting public and agency involvement were coordinated, as described in 
the following subsections.  
 
 
PUBLIC INVOLVEMENT 
 
Public involvement for developing this groundwater management plan was initiated 
by publishing notices in the Bakersfield Californian, the newspaper with the widest 
circulation in Kern County.  Interested parties were invited to participate in 
developing a groundwater management plan by (1) requesting a copy of the “Basic 
Elements” to be addressed in the plan, (2) attending meetings of the District’s Board 
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of Directors, (3) submitting comments and/or identifying area of interest in writing, 
(4) requesting and reviewing a copy of the draft plan when it is available for review, 
and (5) submitting comments on the draft plan by calling the District’s General 
Manager, by delivering written comments to the District, and/or by attending a 
meeting of the District’s Board of Directors.  In this regard, the following statement 
was published (twice) in the Bakersfield Californian, and describes the manner in 
which interested parties may participate in developing the groundwater 
management plan: 
 
 NOTICE is hereby given that interested parties may participate in Semitropic Water 

Storage District’s (District) development of a groundwater management plan 
pursuant to Part 2.75 (commencing at Section 10750) of Division 6 of the California 
Water Code.  The existing Semitropic Groundwater Monitoring Committee will act 
as a “Technical Advisory Committee”, which will provide technical review and 
comment during development of the Groundwater Management Plan.  Further, this 
is to describe the manner in which other interested parties may participate; (1) 
request a copy of the “Basic Elements” to be addressed in the plan, (2) attend a 
meeting of the District’s Board of Directors at 2:00 p.m. on May 14, 2003, at the 
District’s office, to provide comment and/or indicate area of interest, (3) submit 
comments and/or indicate area of interest in writing, (4) request a copy of the draft 
plan when it is available for review (estimated to be about the end of May 2003), and 
(5) submit comments on the draft plan by calling the District’s General Manager 
(Will Boschman), by delivering written comments to the District, and/or by 
attending a meeting of the District’s Board of Directors at 2:00 p.m. on June 11, 
2003, at the District’s office, at which time adoption of the plan will be considered.  
The District’s office may be reached at (661)-327-7144 or at 1101 Central Avenue, 
Wasco, CA.  The District’s mailing address is P.O. Box Z, Wasco, CA  93280.    

 
The Proof of Publication for the above Notice is located in Appendix 9.  Other Proofs 
of Publication, meeting minutes, and Board Resolutions related to the groundwater 
management plan development and adoption process are also included in  
Appendix 9.     
 
 
AGENCY INVOLVEMENT 
 
As mentioned elsewhere, the Semitropic Groundwater Monitoring Committee was 
formed in 1994, and includes representatives from Semitropic and five neighboring 
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water agencies.  Collectively, the six agencies represent about 465,000 acres overlying 
that portion of the groundwater basin lying north of the Kern River.  This Committee 
served as a technical advisory committee, providing technical review of an 
administrative draft of this Plan.  Semitropic is also a “member unit” of the Kern 
County Water Agency (KCWA); accordingly, the administrative draft was also 
provided to KCWA. 
 
To date, the Monitoring Committee has been very effective in coordinating the 
collection and presentation of water level and water quality data among the six 
participating water agencies.  For example, historically, each agency would collect 
water level data during different months of the year.  Today, water level data are 
collected at the “same” time, which provides for a more consistent and 
representative database from which to construct water level maps and hydrographs, 
i.e., the data are all “apples”, as opposed to “apples and oranges”.  In addition, the 
Monitoring Committee has been, and will continue to be, a forum for discussion and 
consideration of proposed projects which may affect the common groundwater 
resource. 
 
Regarding the County of Kern, there is an active Water Resources Committee which 
is advisory to the Kern County Board of Supervisors.  This Committee includes 
representatives from water agencies throughout Kern County.  Semitropic has been 
active in this Committee for many years (currently, Semitropic’s General Manager is 
Vice-Chairman).  From time to time, task forces have been formed to address specific 
water resource issues.  Most recently, a task force was formed to address the issue of 
land spreading of biosolids. 
 
Going forward, specific actions respecting inter-agency cooperation are planned to 
include the following: 
 

• Continue to support the efforts of the Semitropic Groundwater Monitoring 
Committee (which includes five neighboring water agencies). 

• Seek support from neighboring water agencies for the cooperative 
development of a regional groundwater model. 

• Evaluate additional interties between the District’s conveyance and 
distribution system facilities and those of neighboring water agencies to 
enhance water exchange capabilities. 
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• Share groundwater monitoring data with the Kern County Water Agency. 

• Support the Kern County Water Agency’s efforts to improve its groundwater 
database. 

• Share technical expertise with neighboring water agencies. 

• Continue to coordinate the collection of water level and water quality data 
with neighboring water agencies through the Semitropic Groundwater 
Monitoring Committee.  This would include following a uniform sampling 
and testing protocol. 

• Contact Kern County Environmental Health on a regular basis to stay current 
with water quality issues and known contaminant sites. 

 
PLAN REVIEW 

 
The District’s Board of Directors will review the Groundwater Management Plan 
every five years, or sooner if needed. 
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